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ERRATA. 
SPECIFICATION No. 951,434 

Page 1, lines 1 and 2, for "Compiny" read 

"Company 51 „ 4M „ 

Fage 1, line 18, for "been" read "become 
Pale 1 line 4ol )or "bubles" read "bubbles^ 
Page 1, lines 42 and 43, for "contuity" read 
"contmuity" . „ , 

Page 1, line 67, for "construction" read 
"constriction'* . . cc , 

Page 2, line 87, for "second" read second- 
ary" 

Page 3, line 47, for "9" read "0" 
Page 3, line 87, for "downsteam" read 
"downstream" 

The Patent Office 
20th May 1964 
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from a pressurised vessel, whereby a fine and 
enduring head of controlled size superior to 
heads hitherto obtainable may be produced. 
Among the qualities normally sought in a 
35 head on beverages such as beer, ale and stout, 
may be listed the following: — 

Regularity, by which is meant a consistent 
bubble size. 

Fineness, by which is meant a small bubble 
40 size, e.g. bubles up to about 0.010 inches aver- 
age diameter. 
Homogeneity, by which is meant a con- 
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distance across any part of the constriction 
normal to the flow of liquor being such as to 
produce a fine bubble size in the liquor and 
the aggregate cross-sectional area of the con- 
striction being such as to permit reasonable 
throughflow for dispensing purposes, and there 
being when the tap is open no constriction in 
the delivery passage downstream of the pri- 
mary constriction which is of less aggregate 
area than the aggregate area of the apertures 
in the primary constriction, the combination 
being such that upon the tap being opened and 
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tiuity of bubble structure without the occur- 
rence of large, irregularly shaped random 
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COMPLETE SPECIFICATION 

Improvements in a Method of and Apparatus for Dispensing 
Liquids Containing Gases in Solution 

We, Arthur Guinness son and Com- 
piny (Park Royal) Limited, of Park Royal 
Brewery, Cumberland Avenue, London, 
N.W.10, a British Company, do hereby de- 
5 clare the invention for which we pray that a 
Patent may be granted to us, and the method 
by which it is to be performed to be particu- 
larly described in and by the following state- 
ment:- — 

10 ^ Tins invention relates to the dispensing of 
liquids, and is primarily concerned with im- 
proved means for dispensing beverages con- 
taining gas in solution, particularly fermen- 
ted liquors, such as beer, stout and ales, from 

15 a pressurised system. It is an improvement in 
or modification of the invention of our co- 
pending Application No. 22757/59, (876,629). 

It has been customary to employ pressur- 
ised casks for serving draught beer using 

20 carbon dioxide as pressure medium to avoid 
the problem of acetification which will arise if 
air is used as the pressure medium. This 
method of dispensing is effective, but the 
head obtainable on the dispensed liquor is 

25 not of a finely divided and enduring charac- 
ter. 

The present invention has for its object to 
provide improved means for dispensing bever- 
ages, of the kind referred to, particularly fer- 
30 mented beverages such as beer, stout and ales, 
from a pressurised vessel, whereby a fine and 
enduring head of controlled size superior to 
heads hitherto obtainable may be produced. 
Among the qualities normally sought in a 
35 head on beverages such as beer, ale and stout, 
may be listed the following: — 

Regularity, by which is meant a consistent 
bubble size. 
Fineness, by which is meant a small bubble 
40 size, e.g. bubles up to about 0.010 inches aver- 
age diameter. 
Homogeneity, by which is meant a con- 



Endurance, by which is meant the ability of 
the bubble structure, when it has risen to the 
surface of the liquor after dispensing into a 
drinking vessel to persist during the process of 
drinking and regardless of whether or not the 
liquor is quaffed rapidly or sipped slowly. 

By the expression "size of head" is meant 
the volume of froth initially present on the 
top of the liquor in any given drinking vessel 
after the beverage has been dispensed and 
the majority of the bubbles in suspension have 
had time to settle out from the liquor. 

In our co-pending Application No. 22757/ 
59 (876,629) there is provided means for dis- 
pensing at a substantially constant pressure, 
beverages which contain gas in solution com- 
prising in combination a pressurised con- 
tainer; means for feeding the liquor from the 
container through a delivery passage to an out- 
let; a two-position on/off tap for starting 65 
and stopping flow through said delivery pas- 
sage, and a primary construction located in 
the delivery passage and constituted by one 
or more apertures of fixed size in use; the 
length of the constriction in the direction of 
flow of the liquor being so short as to pro- 
duce a sudden drop in pressure; the maximum 
distance across any part of tie constriction 
normal to the flow of liquor being such as to 
produce a fine bubble size in the liquor and 
the aggregate cross-sectional area of the con- 
striction being such as to permit reasonable 
throughflow for dispensing purposes, and there 
being when the tap is open no constriction in 
the delivery passage downstream of tie pri- 
mary constriction which is of less aggregate 
area than the aggregate area of the apertures 
in the primary constriction, the combination 
being such that upon the tap being opened and 
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flow taking place through the primary con- 
striction, the pressure on the liquor down- 
stream of the primary constriction is immedi- 
ately reduced and the liquor thereafter pro- 
3 ceeds down the delivery passage to the outlet 
at substantially atmospheric pressure, the sud- 
den pressure drop occasioned by the passage 
through the plate releasing gas in solution 
from the liquor, so that a homogeneous, fine 
10 and regular head is formed when the liquor 
is dispensed into a vessel 

By the term "constriction" in this Speci- 
fication and the appended claims, is meant a 
reduction in the cross-sectional area of the 
15 delivery passage relative to the normal cross- 
section of the pipe work 

The primary constriction advantageously 
comprises a perforated disc having a number 
of apertures of fixed size — conveniently, 
20 round holes — the disc being removably moun- 
ted in the delivery passage so that discs hav- 
ing an appropriate aperture size and giving an 
appropriate flow rate may be selected and used 
according to variations in gas pressure, tem- 
25 perature and other dispensing conditions. 

The size of the said aperture is limited so 
as to produce a fine head on the dispensed 
liquor. For example, the apertures should in 
general be less than 0.08 inches in diameter, 
30 and preferably within the range 0.015 to 0.08 
inches in diameter. 

_ Since the function of the primary constric- 
tion is to produce a rapid drop in applied 
pressure on the liquor as it passes through the 

35 apertures, and thus to release gas in the form 
of bubbles, it will be understood that the 
thickness of the primary constriction in the 
direction of flow of the liquor must be small, 
for example in the order of 0.015 inches. 

40 In our co-pending Application number 
2314/58 (Serial No. 876628) it is proposed 
to use a mixture of carbon dioxide and an 
inert gas such as nitrogen, as the gases in solu- 
tion for draught beer as it is found that this 

45 contributes towards regularity, homogeneity 
and endurance of the head on the dispensed 
liquor. 

The primary constriction may be located 
downstream or upstream of the valve mem- 
50 ber of the tap. 

The use of a primary constriction as above 
defined has been found to produce a very fine 
and regular head of improved character and 
quality, this being particularly the case when 
55 the applied propellant pressure is balanced by 
a mixture of carbon dioxide and an inert gas, 
such as nitrogen, substantially free from oxy- 
gen dissolved in the liquid, which materially 
aids the regularity, homogeneity and endur- 
60 ance of the head. 

According to the present invention, a 
secondary constriction is disposed downstream 
of the primary constriction, the secondary 
constriction having a tapered bore which is 
65 decreased in cross-sectional area in the direc- 



tion of flow of the liquor, the internal length 
of said tapered bore being at least twice the 
mean diameter of the inlet diameter of the 
secondary constriction, the smallest cross-sec- 
tional area of the tapered bore being not less 70 
than the aggregate cross-sectional area of the 
apertures in the primary constriction; where- 
by the size of head produced when the liquor 
is dispensed into a vessel may be determined 
by varying the relationship between the mini- 75 
mum cross-sectional area of the secondary 
constriction in relation to the aggregate cross- 
sectional area of the apertures in the primary 
constriction. 

In this specification and appended claims 80 
the term "liquid delivery passage" shall mean 
the pipework extending from the pressurised 
cask to and through the dispensing tap, and 
shall include the Squid flow passages in the 
inlet portion, body portion and, outlet por- 85 
tion of the combined body structure. 

The primary and second constrictions may 
conveniently be removable members embodied 
in a tap structure adapted to be connected to 
the pressurised vessel. 90 

Since individual beverages may vary in 
behaviour and since variations in operating 
pressure may be desired according to local 
conditions and temperatures, it will be appre- 
ciated that the provision of detachable per- 95 
forated discs constituting the primary con- 
striction enables rapid adjustment of bubble 
size and flow rate to be performed. 

Similarly, the secondary constriction has 
been found to exert a control on head size, and 100 
the ability to substitute differing sizes of 
tapered nozzle enables a substantially constant 
head size to be produced under widely vary- 
ing draughting conditions. An example of a 
tapered nozzle secondary constriction suitable 105 
for use in a tap structure constructed accord- 
ing to this invention comprises a cylindrical 
body member of 1| inches overall length, and 
9/16 inch external diameter, one end of 
which cylinder has a 21/32 inch diameter 110 
flange of 1/32 inch thickness; a liquid flow 
passage through the cylinder is formed by a 
£ inch diameter hole bored along the axis 
of the cylinder from the flange end for a depth 
of £ inch, the remainder of the flow passage 115 
being of a tapered form and converges from 
the i inch diameter bore to a 3/16 inch dia- 
meter liquid outlet hole at the opposite end of 
the cylinder to the flange. 

The invention is hereafter described by 120 
way of example with reference to the dia- 
grammatic drawings filed with the Provisional 
Specification comprising .... Figs. 1 to 3 
and the accompanying drawing filed herewith 
comprising Fig. 4, in which Fig. 1 is a ver- 125 
tical section illustrating a tap structure pro- 
vided with a primary and secondary constric- 
tion. 

Fig. 2 is a perspective view of the primary 
constriction shown in Fig. 1, 130 
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Fig. 3 is a cross sectional perspective view 
of the secondary constriction shown in Fie 
. 1 and, & * 
Fig. 4 is a vertical section illustrating a tap 
5 structure provided with a primary constric- 
tion only. 

It is first convenient to describe a typical 
structure in accordance with our co-pending 
Application No. 22757/59 (876,629) which 
10 is illustrated in Figs. 2 and 4. The invention 
of Application 22757/59 (876,629) includes 
a primary constriction which may be em- 
bodied in a two-position tap structure of con- 
ventional form. As shown, the tap structure 
15 may comprise a body portion 1 having an in- 
let portion 2 and an outlet portion 3, the gate 
or valve member of the tap being formed by a 
resilient member 4 carried by a cam-operated 
spindle 5 mounted in the body of the tap and 
20 loaded in the closing direction by a compres- 
sion spring 6. The resilient member 4 seats 
on an annular seating 7 in conventional man- 
ner and is operable by a handle 8 pivoted to 
an extension of the spindle 5 at 10 and hav- 
25 ing a cam portion 9 which, when the handle 
8 is moved from the horizontal position shown 
towards a vertical position, lifts the spindle 5 
and consequently moves the valve member 4 
away from the seating 7 against the compres- 
30 sion of the spring 6 to permit flow of liquor 
through a liquid delivery passage extending 
from a pressurised vessel to which the tap 
structure is connected, and the downward ex- 
tremity of the outlet portion 3, said liquid 
35 delivery passage mcluding liquid flow pass- 
ages in the inlet portion 2, body portion 1, and 
outlet portion 3 of the tap structure. 

The primary constriction comprises a de- 
tachable flanged perforated plate 11 includ- 
40 ing a sleeve portion 11a, a flange lib and a 
thin perforated disc portion 11c. The aper- 
tures lid in the disc 11c must be of limited 
size not exceeding a certain critical diameter 
which is a function of the delivery tempera- 
45 ture. In the case of beer, it has been found 
that at 60°F, this critical diameter is of 
the order of 9.08 inches, but at lower tem- 
peratures it is certainly smaller. As long as 
the apertures are smaller than the critical size, 
50 the size of the head is substantially unaffected 
by the size or number of apertures. It has 
been found that apertures of about 0.02 inches 
in diameter are suitable for normal conditions 
of serving. The thickness of the disc portion 
55 11c preferably should not exceed 0.015 inches 
so as to ensure a very rapid drop in pressure 
for releasing gas in solution in the form of 
bubbles as the liquor passes through the aper- 
tures. The aggregate area of the apertures 
60 lid determines the rate of delivery of liquor 
when the valve member 4 is in the open 
position. For example, at a dispensing pres- 
sure of 20 lbs per square inch (gauge) and 
six holes of 0.04 inches diameter a ten ounce 
65 glass may be filled in approximately 5 seconds, 



which represents a flow rate of approximately 
60 cubic centimetres per second. 

When the primary constriction is located up- 
stream of the valve member 4 of the tap, as 
shown, the cross-sectional area of the pass- 70 
age through the tap when the valve member 
is open should be greater than the aggregate 
cross-sectional area of the apertures lid in the 
primary constriction, and no part of the de- 
livery passage downstream of the primary con- 75 
striction should be of lesser cross-sectional 
area than said aggregate cross-sectional area 
of the apertures lid. Conveniently, the pri- 
mary constriction 11 may be mounted in a 
sleeve He inserted in a bore in the inlet por- 80 
tion 2 of the tap structure. 

In a modification, the primary constriction 
may be located downstream of the valve mem- 
ber 4 of the tap, i.e. in the part of the de- 
livery passage extending in the outlet por- 85 
tion 3 of the tap structure, in which case 
no part of the delivery passage downsteam 
of the primary constriction is of lesser area 
than the aggregate cross-sectional area of the 
apertures lid. The shape and size of the part 90 
of the tap structure downstream of the pri- 
mary constriction must be such that the liquor 
can escape from the outlet portion 3 at least as 
fast as it can pass through the apertures lid, 
and so that the jets of liquor emerging from 95 
the apertures lid are collected together be- 
fore delivery from said outlet 

The pressurised vessel may be a metal cask 
equipped with a cylinder containing a gas, such 
as carbon dioxide or a mixture of gases, such 100 
as carbon dioxide with an inert gas, such as 
nitrogen, and having a reducing valve and a 
bush to which the inlet portion 2 of the tap 
structure is connected, either directly or 
through a suitable conduit Preferably, the gas 105 
cylinder and reducing valve are housed with- 
in the cask. Alternatively, a plurality of pres- 
surised vessels may be supplied with gas or 
mixed gases from a single cylinder or battery 
of cylinders. hq 

In cases where it is desired to control the 
size of head within predetermined limits, the 
secondary constriction 12 of this invention is 
used as shown in the embodiment illustrated 
in Figs. 1 and 3. The secondary constriction 115 
is located downstream of the primary con- 
striction 11. The secondary constriction 12 
is in the form of a sleeve replacing the sleeve 
lie in the embodiment of Fig. 1, and has a 
tapered bore converging to a constricted out- 120 
let 12c, the internal length of the tapered bore 
being at least twice the mean diameter of the 
inlet diameter of the secondary constriction. 
The inlet end of the secondary constriction 12 
has an enlarged bore 12* to receive the pri- 125 
mary constriction 11, and a flange 12a abut- 
ting against the inlet end of the inlet portion 
2 of the tap structure. The cross-sectional 
area of the outlet 12c is at least equal to the 
aggregate area of the apertures lid. The 130 
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greatest head size is obtained when the secon- 
dary constriction exerts no appreciable throt- 
tling of the flow through the delivery passage 
after the liquor has passed through the aper- 
5 tures lid. On the other hand, the minimum 
head size will be produced when the cross- 
sectional area of the outlet 12c is equal to, 
or only fractionally larger than, the aggregate 
cross-sectional area of the apertures lid. Be- 
10 tween these upper and lower limits, suitable 
variations can be obtained in the size of head 
by varying the size of the outlet 12c of the 
secondary constriction 12. This is an advan- 
tageous feature as it permits variation in head 
15 size under constant conditions of serving or, 
conversely, can be used to produce a substan- 
tially constant head when conditions of serv- 
ing vary, particularly as regards the ambient 
temperature. The cross-sectional area of the 
20 secondary constriction or of any part of the 
delivery passage downstream of the primary 
constriction must never be less than the aggre- 
gate cross-sectional area of the apertures lid, 
. otherwise build-up of pressure will occur be- 
25 tween the primary constriction 11 and the 
secondary constriction 12, which would de- 
trimentally affect control of the quality and 
size of head. 
It will be understood that by utilising inter- 
30 changeable primary constrictions 11 with 
apertures of selected diameter within the range 
indicated, and interchangeable secondary con- 
strictions of selected cross-sectional area in 
relation to the aggregate cross-sectional area 
35 of the apertures in the primary constriction, 
the character and size of head can be closely 
controlled for any given temperature of serv- 
ing, the rate of delivery also being controll- 
able by varying the number of perforations in 
40 the primary constriction 11. 

Furthermore, it will be understood that the 
invention is not limited to the particular em- 
bodiments hereinbefore described. For ex- 
ample, the primary and secondary constric- 
45 tions although preferably embodied in the tap 
structure, may be located at any position in 
the delivery passage intermediate the pres- 
surised vessel and the tap structure. Alterna- 
tively, these constrictions may be located in a 
50 detachable outlet nozzle portion of the tap 
structure. 

The primary constriction itself can be of 



varying form, for example it can be a flat 
plate-like member, a hemispherical member or 
a conical or frusto-conical member, provided 55 
always that its wall thickness is such as to 
provide the desired rapid pressure drop. 

WHAT WE CLAIM IS: — 

1. The improvement in or modification of 
the means for dispensing beverages claimed 60 
in our co-pending Patent Application No. 
22757/59 (876,629) wherein a secondary con- 
striction is provided and is disposed down- 
stream of the primary constriction, the secon- 
dary constriction having a tapered bore which 65 
is decreased in cross-sectional area in the 
direction of flow of the liquor, the internal 
length of said tapered bore being at least twice 
the mean diameter of the inlet diameter of the 
secondary constriction, the smallest cross-sec- 70 
tional area of the tapered bore being not less 
than the aggregate cross-sectional area of the 
apertures in the primary constriction; where- 
by the size of head produced when the liquor 
is dispensed into a vessel may be determined 75 
by varying the relationship between the mini- 
mum cross-sectional - area of the secondary 
constriction in relation to the aggregate cross- 
sectional area of the apertures in the primary 
constriction. * 80 

2. Means according to claim 1, wherein 
the secondary constriction is removably moun- 
ted in the delivery passage to facilitate adjust- 
ment of the relationship between the primary 
and secondary constrictions. 85 

3. Means according to claim 1 or 2, where- 
in the secondary constriction forms part of 
the tap structure. 

4. Means according to claim 3, wherein the 
primary constriction is mounted adjacent to or 90 
within the inlet end of the secondary constric- 
tion and the assemblage comprising the pri- 
mary and secondary constrictions is detachable 
located in a passage of the tap structure. 

5. Means for dispensing beverages incor- 95 
porating primary and secondary constrictions 
arranged, constructed and adapted to operate 
substantially as herein described. 

URQUHART-DYKES & LORD, 
Chartered Patent Agents, 
Maxwell House, 11, Arundel Street, 
Strand, London, W.C.2, and 
12, South Parade, Leeds 1, Yorks. 
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